A plasma display panel (PDP) is one of the best candidates for a large-scale flat panel display using plasma technology for high definition TV. The gas mixture ratio of PDP discharge plays a very important role in several issues in AC PDP researches such as lowering operating voltage for cost reduction, increasing voltage margin for stable operation, and enhancing brightness and luminous efficiency for good image quality. In this study, experimental measurements are reported for firing and sustain voltages, voltage margin, luminance, and luminous efficiency with the change of the mixture ratio of Ne-Xe-He noble gases. In a Ne-Xe binary gas mixture, the increase of Xe contents results in the increases of luminance and luminous efficiency while it also results in the increase of the breakdown voltage and the discharge time lag. With the inclusion of He gas, the discharge time lag decreases, but the luminance and the luminance efficiency changes differently for high Xe and low Xe cases. With a low gas mixture ratio of Xe (less than 8%), the luminance efficiency increases with the amount of He gas at the same total pressure. With a high Xe partial pressure (more than 10%), however, there is an optimal value for He contents above which the luminance efficiency decreases as He partial pressure increases. From the experimental results, it was observed that a Ne:He mixture ratio of 9:1 yields the most efficient discharge characteristics for a standard AC PDP cell with Xe gas fraction of 10 30% at the total pressure of 400 500 Torr. The experimental results are also compared well with those of a two-dimensional fluid simulation. A discharge road map is generated from the experimental and simulation results in order to explain the behaviors of firing and sustain voltages, discharge time lag, luminance, power loss, and luminance efficiency. Furthermore, experimental results are reported for the effect of other gases, such as Kr, Ar, and H2, on luminance efficiency. *Work supported by Intel and SEMATECH * Work supported by LG Electronics, Inc.
